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REslTLTS OBTKZIED FROM THlRD FLIGHT OF m(JRTHR0P 

x-4 AE?PLAME (A.F. NO. 4-6-676) 

By Walter C Williams 

RACA instrumentation ha8 been installed in the Borthrop X - 4  airplane 
to   obtain  s tabf l i ty  and control data durfng the Northrop ccmducted accept- 
ance t e s t s .  The resulta of the third flight of the X-4 number 1 airplane 
a r e  presented in t h i s  paper. 

The results of this fliat ahowed that the dfrectfonal  etabil i ty 
as measured in eteadily  increaelng sideelips was positive and hi& and 
that the lateral s t ab i l i t y  waa positive. 

As a part of the Air Force-Ravy-RACA transonic flight-research 
program, the Northrop Company haa constructed the X-4 airplane. This 
airplane is iatended for performing research on a tailless cmfiguration 
at high subeanic Mach numbera. 

NACA record- inetrumentatian ha6 been inetalled fn the airplane 
t o  provide data an stability and ccmtrol cherracteristics during the 
Northrop conducted  acceptance tests. The preeent paper glvee data 
obtained In the third flight of thie  airplane made M a y  5 ,  1949. Since 
a e  eecand flieJlt, the cantractor added s t r ipe  t0 the trailing edge of 
the rudder to  increaee rdder force8 and &E a poseible fix for the 
lateral osci l la t ion experienced In the previoue flights. Data from 
flights 1 and 2 were presented in references 1 and 2, respectively. 
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. 
vi indicated airepeed, miles per hour 

P sideelip m e ,  degrees 

8, elevon angle, degrees 

Subscripts : 

NACA RM LgGZoa 

The Nortbrop X-4 airplane if3 a semitai l less research airplane 
having a ver t ica l  tail but no horizontal t a i l  eurfaces. It is powered 
by two Westinghouse J30-WE-7-9 engines and is deeieped fo r  flight 
research 5.n the hi&-e~bbsmic-speed range. Photogra~he of' the airplane 
are' preeented &a f lgure 1 and a three-dew drawing as figure 2. 
Table I l l a t e  the physical characterist ics of the airplane. 

Because of the amall s i ze  of the X-4 airplane and the instrumen- 
ta t ion requirements for the Horthrop structure m d  engine temperature 
measuremsnte it was possible t o  install cmly a mbimm of s t a b i l i t y  
and control  instrumentatim. St&nda.rd NACA internal inatnrments record 
al t i tude,  airspeed, angle of eideslip, right an8 lef t  elevau positlons, 

telemetered t o  a gromd statim: normal acceleratian,  altitude, 
airspeed, right and l e f t  elevan rrositions, and rudder position. A l l  of 
the recorda are correlated by a cnmmnn timer. 

and rudder po8itiQXl. In &dditiOll, the fOllovLng QWtftie8 are 

The recording airspeed and altimeter axe connected to the airepeed 
head on the vert ical  ffn. A calibration of t h l e  ins ta l la t ian  has not 
yet been made. 
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In this fliefit, the  pilot  w96 scheduled to mske steady  eideslips at 
several a ides l ip  e e e  a t  various  speeds. He had accanpliahed only two 
sideslips t o  muall angles at  approximately 175 miles per hour when the 
right-anglne o i l  eupply dropped to the danger polnt and the flight w a s  
termbated . 

The pi lot  took racorde in them eideelipe as he slowly  increaeed 
eideslip and then attempted to maintain a steady cadit ian.  Time 
histories of them two rune are pre8ented in figureer 3 and 4. From 
these data, figure 5 ma prepared which preeente the varlstian of rudder 
and lateral-control  position KTtb a ides l ip  angle. Them ie scat ter  in  
these data, peUrticularly those pertaining t o  the l a t e ra l  ccratrol, but 
as can b4 men in figures 3 and 4, the control w98 not movad smoothly, 
which resulted in e m  osciUaticxLl in  sideelip. It can be seen frm 
figure 5 ,  however, that  the directional a t a b i l i t y  as measured by the 
variation of rudder positfan w3th eideelip an& is hi&, ayproxirmettely 
l . 7 O  of rudder  per degree sideel ip.  The effective dthedral as ehown 
by the variatim of lateral  control with eideslfp angle is positfve. 

A time history of the landing approach and landing is given in 
figure 6 *  The landing w&8 qui te  similaz to that made In flight 2 
(reference 2) with touzhdom st about the esme speed, 150 miles per hour. 
The landing m e  made with flapB up. The poor braping of the la te ra l  
oscillatian reported in the previous flight (reference 2) waa stin 
p e e n t ,  ae can be Been by examination of the sideslip record. The 
pilot  reparted thit the rudder forces were higher vith the trailing- 
edge s t r i p  but could not camment an the la teral   osci l la t ion,  since it 
was m e t  objectionable an the previoua flight above 250 mi108 per  hour, 
and he did not go t o  euch w e d s  in this flight. 

I 
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Measured results  obtained f r a n  the  third flight of the Horthrop 
X-4 airplane shawed the following conclusions: 

1. The direct ional   e tabi l i ty  88 measured in steadily  increasing 
s ides l ips  a t  175 miles per hour is positive and high. 

Langley Aeronautical  Laboratory 
National Advisorg Cormittee f o r  Aeronautics 

Langley A i r  Force Base, Va. 

Walter C. Williams 
Aeronautical  Research  Scientist 

Assistant Chief of Research 

1. Drake, Hubert M. : Stabi l i ty  and Control Data Obtained from F i r s t  
Flight of X-4 Amlane .  HACA RM LpA31, 1949. 

2. Williams, Walter C.: Results Obtained from Second Plight of 
X-4 A i r p l a n e  (A.F . N6. -76) . HACA IIM L9F21, 1949. 
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Engine . . . . . . . . . . . . . . . . . . .  Two Weetinghouee J-30-WE-8-9 
Rating (emh) . lb stat ic   thruet  at sea level . . . . . . . . .  1600 

Weight for acceptance teste. lb: 
M a x i m u m  (240 gal  fuel) . . . . . . . . . . . . . . . . . . . .  70% 
M i n i m u m  (10 ga l  fuel trspperl) . . . . . . . . . . . . . . . . .  5670 

W i n g  loading. lb/sq ft: 
M.imum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.2 
M i n i m u m  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.3 

Center-of-gravity travel ( f i r e t  flight). percent M .A .C . : 
Gear down. full losd . . . . . . . . . . . . . . . . . . . . .  22.5 
Gear d o n .  empty . . . . . . . . . . . . . . . . . . . . . . .  20.2 
Gear up. fLllt load . . . . . . . . . . . . . . . . . . . . . .  22 
Gear up. mpty . . . . . . . . . . . . . . . . . . . . . . . .  19.7 

Height. over all. f t  . . . . . . . . . . . . . . . . . . . . . . .  14.83 

Length. over all. f t  . . . . . . . . . . . . . . . . . . . . . . .  23.25 

W l n g :  
Area. ............. 
Afrfoll seztian . . . . . . .  
Mesn aerodynamic  chord. f t  . 
Root  chord. . . . . . . . . .  
Taper . . . . . . . . . . . . . .  
Sweepback (leading edge). deg 
D l h e d r  d. (chord plsno) . deg . 

Span. . . . . . . . . . . . .  
A-ct n t i o  . 
Tip  chord. f t  . 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. 200 . 26.83 
0010.64 . 7 . a  . 3.6 . 10.25 . 4.67 
2.2:1 . 41.37 . 0 

Wing flaps ( split) : 
Area. sq f t  . . . . . . . . . . . . . . . . . . . . . . . . . .  16.7 
span. f t  . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.92 
Chord. percent wing chord . . . . . . . . . . . . . . . . . . .  25 
Travel. deg . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

Dive-brake dFmensiaus ae flape: 
Travel. deg . . . . . . . . .  . . . . . . . . . . . . . . . .  260 

_L c_7 ... “-%y:h +- . 
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Figure 2. - Three-view drawing of Northrop X-4 @h$b" 
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Flgure 3.- Time history of 
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Figure 5 .- Steady X-4 airplane. 
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Figure 6 ,- Time hlstarg of landing appmzch and landing. Noorthrap  X-4 airplule. 
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